We are presenting a clay (montmorillonite) based method of reintroducing plastics back into the market 13 without subjecting them to extended processing methods. We have prepared montmorillonite/recycled 14 polymer materials with recycled polystyrene (R-PS) and recycled polyethylene (R-PE). R-PS was melt 
27
During the life cycle of a plastic material and depending on the environment in which the material 28 is used, the polymer may undergo thermo-and/or photo-oxidative degradation, leading to irreversible 29 changes at molecular and morphological levels (Kartalis et al., 2001; Pospíšil et al., 1995) . These changes 30 to the structure of the polymer are typically more pronounced when material recovery is performed.
31
Mechanical recycling is an energy effective plastics recovering process that uses mechanical processes 32 (e.g. separation, washing, shredding and processing) to recover polymeric materials from the recycled 42 Vilaplana and Karlsson, 2008 
132
The tensile tests were run according to ISO 527:1996 on a Zwick Z005 machine (Germany 
155
PS does not present any significant peaks, except for a small and broad diffraction peak at a 2θ value of 156 5°. This peak represented the (002) diffraction peak, which is located at the same position as the (002) 157 diffraction peak of Clay/R-PS nanocomposite. The absence of the (001) peak and the presence of small 158 and broad (002) peak could suggest that the dispersion of ADC-Clay in R-PS led to the formation of 159 highly exfoliated nanocomposites. However, this could also arise from the orientation effect due to 160 sample preparation via hot pressing (Chen, 2005 ). This will be sequentially discussed from the TEM 161 images. 
177
The dispersion of Clay into maleated ethylene compatibilised recycled PE (PEgMA/R-PE) showed no 178 shift in the (001) diffraction peak (Fig 1D, Curve D1 ). Similar to the ADC-Clay/R-PE XRD spectra (Fig   179   1D , Curve D2), the presence of blowing agent-treated organomodified montmorillonite in PEgMA/R-PE 
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The intercalated nanostructures observed via XRD for clay/R-PS were confirmed by TEM (Fig 2A   191 and 2A1). As observed from the XRD (Fig 1B) the addition of Clay (Curve B1) resulted in the formation 192 of mostly intercalated clay nanostructures (Fig 2A) . From the TEM images it was assessed that the 
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TEM images (Fig 2D1) .
209
The TEM images of ADC-Clay/R-PE (Fig 2C) showed that the absence of the (001) diffraction 210 peak from the XRD traces ( Fig 1C, Curve C2 ) was due to the formation of conventional composites.
211
Similarly, the TEM representative images for compatibilised ADC-Clay/PEgMA/R-PE (Fig 2D) showed 212 that although the clay mineral was well dispersed in the polymer matrix, the reinforcement was mainly 
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The addition of clay minerals improved the ultimate tensile strength (Fig 4B) of R-PS and R-PE.
261
The enhancements were between 12 and17% for R-PE and R-PS with Clay. However, when clay minerals 262 were added to compatibilised R-PE, the changes were insignificant. Elongation at break (Fig 4C) showed composites presented a better dispersion of the clay particles (Fig 2D) . Thus, the homogeneous dispersion (Fig 5A1 and 5A2 ) led to the formation of a rougher surface 293 compared to neat R-PS (Fig 5A) . However, the presence of Clay resulted in a material that exhibited 
